HISTORICAL SURVEY.                         7
by Pasteur at Pouilly-le-Fort in 1881 ; the test was a striking
success, the control animals died of anthrax or splenic fever,
whereas the protected sheep were quite unaffected by the inocula-
tion of the virulent test-culture. Although subsequent trials were
less satisfactory, these observations began the study of protective
inoculation against infectious diseases.
Koch meanwhile had become a full-time bacteriologist and
was making further important advances in bacteriological
technique. The methods employed in the study of bacteria
at this time were very primitive ; microscopical observations
were made on unstained material, while cultures had been only
prepared in fluid media. Many would consider that, under these
conditions, the study of bacteria was impossible ; the wonderful
results obtained by Koch and Pasteur consequently give some
indication of the brilliance of these workers. Koch soon made
several important improvements ; in 1877 he prepared dried
films which he stained with certain of the aniline dyes ; he also
improved the microscope by using an Abbe condenser and oil-
immersion lenses, which had been employed in spheres other than
bacteriology. Shortly afterwards he introduced another step
of great value, viz., the use of solid media. The restriction to
the use of fluid media for the cultivation of bacteria rendered the
preparation of pure cultures a matter of considerable difficulty.
The introduction by Koch of gelatin as a solidifying agent was an
important advance in bacteriological technique, as growth was
now obtainable in the form of colonies, which could be readily
selected and picked off for further study. A simple means of
separating individual organisms from contaminated material was
thus available. The use of gelatin was followed by the application
of serum and later of agar-agar in the preparation of a solid
medium. Potato and bread had been employed previously, but
the results obtained were uncertain and unreliable. A further
improvement was the introduction of satisfactory containers for
solid media by Petri; " Petri " dishes are still employed exten-
sively in the study of bacteria..
Koch in 1882 published his classical investigations on tubercu-
losis, in which he proved that the tubercle bacillus was the causal
agent of the disease. In-'his reports of this work Koch formu-
lated his famous postulates on the association of a bacterium to
its particular disease, viz., a bacterium should always be associated
with its particular disease, must be isolated in pure culture and
should reproduce' the characteristic disease in susceptible animals,